Methyl 2-methyl-2-(4-(4-((methylsulfonyl)oxy)but-1-yn-1-yl)phenyl)propanoate (16).
To a vial was added the 17 (0.51 g, 2.06 mmol) and dry CH 2 Cl 2 (15 mL). The methanesulfonyl chloride (0.47 g, 0.32 mL, 4.12 mmol) and pyridine (1.49 g, 1.50 mL, 18.5 mmol) were each added to the vial and the reaction stirred at rt for 16 h. The reaction was then diluted with CH 2 Cl 2 (15 mL) and washed with 1% w/v sulfuric acid in water (3 x 25 mL), saturated NaHCO 3 (25 mL) and brine (25 mL). The organic layer was dried with MgSO 4 , filtered and concentrated to produce 16 (0.60 g, 1.86mmol, 90% yield). 1 H NMR (400 MHz, CDCl 3 ): δ 7.35 (d, J = 8.6 Hz, 2H), 7.26 (d, J = 8.6 Hz, 2H), 4.38 (t, J = 6.8 Hz, 2H), 3.64 (s, 3H), 3.06 (s, 3H), 2.87 (t, J = 6.8 Hz, 2H), 1.56 (s, 6H).
Methyl 2-(4-(4-(4-(hydroxydiphenylmethyl)piperidin-1-yl)but-1-yn-1-yl)phenyl)-2-methyl propanoate (17).
To a vial was added the 7 (0.53 g, 1.97 mmol), 16 (0.58 g, 1.79 mmol) and potassium carbonate (0.74 g, 5.38 mmol) with acetonitrile (10 mL). The reaction stirred at 70 °C for 18 h and cooled to rt and filtered to remove the potassium carbonate. The filtrate was adsorbed to silica gel and purified by reverse-phase MPLC (10 -100% CH 3 CN:water) to produce 17 (0.43 g, 0.88 mmol, 49% yield). 1 
Methyl 2-(4-(4-(4-(hydroxydiphenylmethyl)piperidin-1-yl)butanoyl)phenyl)-2-methyl propanoate (18).
Followed procedure from Kawai et al. 2 To a vial was added the 17 (0.074 g, 0.15 mmol). The mercuric oxide (1.49 mL, 0.045 mmol) was made into a 0.03 M solution in 4% w/v sulfuric acid and added to the starting material then heated to 55 °C and stirred for 3.5 h. The reaction turned a milky white color upon addition of the mercuric oxide solution. The reaction was removed from heat and diluted with saturated NaHCO 3 (10 mL) and extracted with CH 2 Cl 2 (3 x 10 mL). The organic layers were combined and dried with MgSO 4 , filtered and concentrated then purified by reverse-phase MPLC (10 -100% CH 3 CN:water) to produce 18 (0.022 g, 0.042 mmol, 28% yield). 1 
1-(Tert-butyl)-4-(4-chlorobutyl)benzene (10a).
To a vial was added the 8a (0.27 g, 1.11 mmol) and triethylsilane (0.52 g, 0.71 mL, 4.46 mmol) with TFA (4 mL). The reaction stirred at 75 °C for 18 h then was cooled to rt and concentrated in vacuo. The residue was then dissolved in CH 2 Cl 2 (5 mL) and washed with water (4 mL). The organic layer was collected and washed with water (5 mL), dried with MgSO 4 , filtered and adsorbed to silica and purified by MPLC (0 -40% EtOAc:hexanes) and fractions 4 and 5 were collected to produce 10a (0.16 g, 0.69 mmol, 62% yield) as an oil.
1 H NMR (400 MHz, CDCl 3 ): δ 7.32 (d, J = 7.6 Hz, 2H), 7.12 (d, J = 7.6 Hz, 2H), 3.56 (t, J = 6.5 Hz, 2H), 2.62 (t, J = 7.5 Hz, 2H), 1.87 -1.74 (m, 4H), 1.32 (s, 9H). -butyl)-4-(3-chloropropyl)benzene (10b) . Same procedure as 21 using 8k (0.16 g, 0.71 mmol) and triethylsilane (0.33 g, 0.46 mL, 2.85 mmol) with TFA (4 mL). Purified by MPLC (0 -40% EtOAc:hexanes) and fractions 4 and 5 were collected to produce 10b (0.13 g, 0.64 mmol, 89% yield) as an oil. 1 
1-(Tert

(S)-1-(4-(Tert-butyl)phenyl)-4-(4-(hydroxydiphenylmethyl)piperidin-1-yl)butyl acetate (23).
To a vial was added the 7 (0.15 g, 0.58 mmol), 21 (0.20 g, 0.69 mmol) and potassium carbonate (0.32 g, 2.31 mmol) in acetonitrile (10 mL). The reaction stirred at 70 °C for 18 h and was then cooled to rt and filtered. The filtrate was then diluted with CH 2 Cl 2 (10 mL) and washed with water (10 mL) and brine (10 mL). The organic layers were combined, dried with MgSO 4 , filtered and purified by reverse-phase MPLC (10 -100% CH 3 CN:water) to produce 23 (0.14 g, 0.26 mmol, 46% yield) as a brown oil. 1 
2-(3-(Tert-butyl)phenyl)ethanol (25).
To a vial was added the 1-bromo-3-(tert-butyl)benzene (0.11 g, 0.50 mmol) and dry THF (7 mL). The reaction was then cooled to -78 °C and the 2.5 M BuLi in hexanes (0.22 mL, 0.55 mmol) was added dropwise and the reaction stirred for 30 minutes at -78 °C. The ethylene oxide (0.50 mL, 1.26 mmol) (2.5 -3.3M solution in THF) was added dropwise and the reaction stirred for 10 minutes at -78 °C then was allowed to warmed to rt and stirred for 1 h. The reaction was then quenched with 1.0 M aqueous HCl (2 mL) and extracted with EtOAc (3 x 5 mL). The EtOAc layers were combined, concentrated and purified by reverse-phase MPLC (10 -100 % CH 3 CN:water) to produce 25 (0.035 g, 0.20 mmol, 39% yield).
1 H NMR (400 MHz, CDCl 3 ): δ 7.31 -7.27 (m, 3H), 7.10 -7.07 (m, 1H), 3.90 (t, J = 6.6
Hz, 2H), 2.91 (t, J = 6.5 Hz, 2H), 1.52 (br s, 1H), 1.36 (s, 9H).
3-(Tert-butyl)phenethyl-4-methylbenzenesulfonate (10e).
To a vial was added 25 (0.035 g, 0.20 mmol), triethylamine (0.082 mL, 0.59 mmol) and CH 2 Cl 2 (2 mL) followed by p-toluene sulfonyl chloride (0.056 g, 0.29 mmol). The reaction began to stir at rt for 20 h and was then diluted with saturated NaHCO 3 (5 mL) and extracted with EtOAc (3 x 5 mL). The organic layers were combined then dried with MgSO 4 , filtered and concentrated then purified by reverse-phase 
2-(Tert-butyl)phenyl trifluoromethanesulfonate (26).
To a vial was added the 2-(tertbutyl)phenol (1.0 mL, 6.51 mmol) and CH 2 Cl 2 (4 mL) followed by pyridine (1.05 mL, 13.02 mmol). The reaction was then cooled to 0 °C and the triflic anhydride (1.32 mL, 7.81 mmol) was added dropwise and the reaction stirred for 2 h. The reaction was then allowed to warm to rt and was diluted with CH 2 Cl 2 (20 mL) and quenched with 1.0 M HCl (20 mL). The organic layer was collected and washed with saturated NaHCO 3 (20 mL) and brine (20 mL). The organic layer was then dried (MgSO 4 ), filtered and adsorbed to silica and purified by MPLC (0 -25% 
2-(2-(Tert-butyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (27).
To a flame-dried vial was added activated molecular sieves and 26 (0.48 g, 1.68 mmol) and 1,1'-bis(diphenyl phosphino)ferrocenedichloropalladium(II) (0.042 g, 0.050 mmol). The vial was evacuated with argon three times and then anhydrous dioxane (1 mL), triethylamine (0.70 mL, 5.1 mmol) and 4,4,5,5-tetramethyl-1,3,2-dioxaborolane (0.73 mL, 5.1 mmol) were added via syringe. The reaction stirred at reflux for 2 h and was then removed from heat and diluted with water (5 mL) then extracted with CH 2 Cl 2 (3 x 5 mL). The organic layers were combined then washed again with water (3 x 10 mL). The organic layers were combined and dried with MgSO 4 , filtered and concentrated. The hexanes layer was then concentrated to produce 27 (0.093 g, 0.36 mmol, 86% yield). 1 H NMR (400 MHz, CDCl 3 ): δ 7.45 (dd, J = 7.2 Hz, 1.2 Hz, 1H), 7.41 -7.39 (m, 1H), 7.29 (td, J = 7.6 Hz, 2.0 Hz, 1H), 7.14 (td, J = 7.6 Hz, 2.0 Hz, 1H), 1.41 (s, 9H), 1.38 (s, 12H).
1-Bromo-2-(tert-butyl)benzene (28).
To a vial was added the 27 (0.18 g, 0.69 mmol) and MeOH (5 mL). The copper (II) bromide (0.46 g, 2.08 mmol) was then dissolved in water (5 mL) and added to the reaction then stirred at 80 °C for 24 h. The reaction was then removed from heat and diluted with water (5 mL) and extracted with EtOAc (3 x 10 mL). The EtOAc layers were combined and dried with MgSO 4 , filtered and concentrated to produce 28 (0.10 g, 0.48 S10 mmol, 70% yield) as a brown liquid.
1 H NMR (400 MHz, CDCl 3 ): δ 7.59 (dd, J = 8.0 Hz, 1.6 Hz, 1H), 7.44 (dd, J = 8.0 Hz, 1.6 Hz, 1H), 7.24 (td, J = 7.6 Hz, 2.0 Hz, 1H), 7.02 (td, J = 7.6 Hz, 2.0 Hz, 1H), 1.51 (s, 9H). Tert-butyl)phenyl)ethanol (29) . Prepared by same method as 25 using 28 (0.15 g, 0.69 mmol), dry THF, 2.5 M BuLi in hexanes (0.30 mL, 0.76 mmol) and then ethylene oxide (0.69 mL, 1.72 mmol) (2.5 -3.3M solution in THF) to produce 29 (0.018 g, 0.10 mmol, 15% yield) as a clear oil.
2-(2-(
1 H NMR (400 MHz, CDCl 3 ): δ 7.43 -7.37 (m, 1H), 7.23 -7.19 (m, 1H), 7.18 -7.14 (m, 2H), 3.90 (t, J = 7.6 Hz, 2H), 3.19 (t, J = 7.6 Hz, 2H), 1.52 (br s, 1H), 1.44 (s, 9H).
2-(Tert-butyl)phenethyl-4-methylbenzenesulfonate (10f).
Prepared according to same procedure as 10e using 29 (0.018 g, 0.10 mmol), triethylamine (0.042 mL, 0.30 mmol) and CH 2 Cl 2 (2 mL) followed by p-toluenesulfonyl chloride (0.029 g, 0.15 mmol) to provide 10f (0.022 g, 0.066 mmol, 66% yield) and a clear oil. 
2-(6-(Tert-butyl)pyridin-3-yl)ethyl-4-methylbenzenesulfonate (10l
4-(3-((Phenylsulfonyl)methyl)oxetan-3-yl)phenethyl-4-methylbenzenesulfonate (33).
Prepared by the same method as 10e using 32 (0.10 g, 0.31 mmol), triethylamine (0.13 mL, 0.94 mmol) and CH 2 Cl 2 (2 mL) followed by p-toluenesulfonyl chloride (0.089 g, 0.47 mmol) to produce 33 (0.041 g, 0.084 mmol, 27% yield). 
4-(4-
1-Benzhydrylpiperazine (37).
Followed previously published procedure. 5 To a vial was added the diphenylmethanol (0.32 g, 1.73 mmol) and CH 2 Cl 2 (2 mL). The thionyl chloride (0.15 mL, 2.08 mmol) was added dropwise the reaction stirred at rt for 4.5 h then was concentrated. The residue was dissolved in acetonitrile (2 mL) and piperazine (0.75 g, 8.66 mmol). The reaction was stirred at 70 °C for 16 h and was allowed to cool to rt then concentrated. The residue was diluted with CH 2 Cl 2 (15 mL) and washed with 1.0 N NaOH in water (15 mL). The organic layer was dried with MgSO 4 , filtered and concentrated to produce 37 (0.43 g, 1.73 mmol, 98% yield) as a yellow solid. 1 H NMR (400 MHz, CDCl 3 ) δ 7.44 -7.38 (m, 4H), 7.31 -7.24 (m, 4H), 7.21 -
